Correlation of protein kinase C translocation, P-glycoprotein phosphorylation and reduced drug accumulation in multidrug resistant human KB cells.
Treatment of drug-resistant human KB carcinoma cells (KB-V1) with 0.2 microM phorbol 12-myristate 13-acetate (PMA) resulted in increases of 4-fold in both membrane-associated protein kinase C activity and phosphorylation of P-glycoprotein. The response was essentially complete after 30 min and was relatively stable, since both of these parameters remained elevated above basal levels in cells exposed to PMA for 24 hours. In contrast, long-term PMA treatment of drug-sensitive KB-3 cells caused complete depletion of protein kinase C. The rate of accumulation of [3H]vinblastine in KB-V1 cells was 0.8 +/- 0.1 pmol/mg/30 min in the absence, and 1.9 +/- 0.2 pmol/mg/30 min in the presence, of 20 microM verapamil. Preincubation of cells with PMA resulted in a time-dependent decrease, up to 60% after 24 hours, in both of these values. These results suggest that protein kinase C mediated phosphorylation stimulates the drug transport activity of P-glycoprotein.